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[0026] Example 1 

A phenylsilane (1.0 ml, 8.04 mmol) solution of 
bis (pentamethylcyclopentadienyl) (bis ( trimethylsilyl ) methyl ) 
neodymium (0.026 mmol) was stirred at 80 °C in a nitrogen 
atmosphere for 2 days. Unreacted phenylsilane and a 
low-boiling point products were removed under a reduced 
pressure (30 °C, 5 mmHg) to obtain an oily product (820 mg) which 
was a polysilane having very high viscosity. The physical 
property values of the obtained polysilane are shown below. 
IR (neat) 2104 cm" 1 (v si _ H ) 
916 cm" 1 (5 si _ H ) 

[0027] absorbance ratio of 5 si - H to v si - H of 0.51, 1 H-NMR 
(CDC1 3 ) §6 . 5-8 . 0 (br.m.Ph), 3.8-5.3 (br.m.SiH), integral ratio 
of Ph to SiH of about 5, FAB-MS (matrix, metanitrobenzyl 
alcohol) . No parent ion was seen, and many fragment peaks 
having falling intensity were seen from an area having a mass 
number of 1,000 or more. Typical peaks are shown below. 
m/e(relative intensity) 478 (Ph 4 Si 6 H, 8), 449 (Ph 4 Si 5 H, 18), 421 
(Ph 4 Si 4 H, 15), 373 (Ph 3 Si 5 H 2 , 20), 343 (Ph 3 Si 4 , 27), 315 (Ph 3 Si 3 , 
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20), 287 (Ph 3 Si 2/ 20), 266 (Ph 2 Si 4/ 18), 259 (Ph 3 Si, 100). 
Average molecular weight (GPC) 6 00 
[0028] Example 2 

When hydrobis (pentamethylcyclopentadienyl ) neodymium (0.01 
mmol) and phenylsilane (1.0 mmol) were mixed together at room 
temperature in a nitrogen atmosphere, hydrogen bubbles were 
violently produced. After stirring was continued for one day 
in this state, unreacted phenylsilane and a low-boiling point 
products were removed under a reduced pressure (30 °C, 5 mmHg) 
to obtain a polymer having the same physical properties as in 
Example 1 . 

[0029] Examples 3 to 7 

Polysilanes shown in Table 1 were obtained quantitatively by 
reacting 

bis (pentamethylcyclopentadineyl) (bis (trimethylsilyl) methyl) 
neodymium (0.01 mmol) with phenylsilane (1.0 ml, 8.04 mmol) in 
a nitrogen atmosphere under agitation under conditions shown 
in Table 1. 



[0030] 
Table 1 



Examples 


Conditions 


Product 


Mw 


Mw/Mn 


3 


Room 

temperature , 
1 5 days 


oil 


520 


1.26 


4 


8 0 °C, 2 days 


gum 


780 


1 .37 


5 


100 °C, 2 days 


gum 


990 


1 . 54 


6 


130 °C, 2 days 


solid 


1600 


1 . 91 


7 


160°C, 7 days 
after 130°C, 2 
days 


solid 


4830 


3 . 09 



Examples 8-9 

A polysilane was obtained quantitatively by using hexylsilane 
(lml, 6.18 mmol) in place of phenylsilane to carry out a react ion 
under conditions shown in Table 2. FD-MS shows that dimer to 
pentamer were chain polymers and hexamer and others having 7 
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or more molecules of the same monomer were cyclic polymers. 
[0031] 
Table 2 



Examples 


Conditions 


Product 


Mw 


Mw/Mn 


8 


8 0 ° C , 2 days 


oil 


530 




9 


160°C, 13 days 


oil 


950 


1 .25 



[0000] Example 10 

Bis (pentamethylcyclopentadienyl) (bis (trimethylsilyl) methyl ) 
neodymium (3.15 mg, 0.05 mmol) and benzene (2 ml) were fed to 
a stainless steel autoclave (provided with a 37 ml glass insert) 
in a nitrogen atmosphere, 2.0 g (63 mmol) of tetrahydrof uran 
was injected at 31 atm. , and a reaction was carried out in an 
oil bath at 100 °C for 3 . 5 days . The solvent and the low-boiling 
point products were removed under a reduced pressure (room 
temperature, 0.1 mmHg) to obtain 194 mg of a yellow polysilane 
powder . 

IR (nujol) 2104 cm" 1 , 897 cm" 1 , 855 cm" 1 , 671 cm" 1 
[0 032] Example 11 

Bis (pentamethylcyclopentadienyl) (bis ( trimethylsilyl ) methyl ) 
neodymium (0.05 mmol) and benzene (2 ml) were fed to a stainless 
steel autoclave (provided with a 37 ml glass insert) in a 
nitrogen atmosphere, and 1 . 2 g of hexahydrodisilane was 
injected. A reaction was carried out at 100 °C for 2 days and 
16 hours. The solvent and the low-boiling point products were 
removed under a reduced pressure (room temperature, 0.01 mmHg) 
to obtain 693 mg of a yellow polysilane powder. 
IR (nujol) 2108 cm" 1 , 897 cm" 1 , 857 cm" 1 , 665 cm" 1 
[0033] Example 12 

Bis (pentamethylcyclopentadienyl) (bis (trimethylsilyl) methyl) 
neodymium (0.05 mmol) and benzene (2 ml) were fed to a stainless 
steel autoclave (provided with a 37 ml glass insert) in a 
nitrogen atmosphere, and methyl si lane (1.0 g) was injected. A 
reaction was carried out at 100 °C for 2 days. The solvent and 
the low-boiling point products were removed under a reduced 
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pressure (room temperature, 0.01 mmHg) to obtain 604 mg of a 
yellow polysilane powder. 

IR (nujol) 2080 cm" 1 , 1245 cm" 1 , 930 cm" 1 
[0034] Example 13 

Bis (pentamethylcyclopentadienyl) (bis (trimethylsilyl) methyl) 
neodymium (0.05 mmol) and benzene (2ml) were fed to a stainless 
steel autoclave (provided with a 37 ml glass insert) in a 
nitrogen atmosphere , and methylsilane (1.1 g) was injected. A 
reaction was carried out at 50 °C for 2 days. The solvent and 
the low-boiling point products were removed under a reduced 
pressure (room temperature, 0.01 mmHg) to obtain 267 mg of a 
viscous oily polysilane. 

IR (neat) 2116 cm" 1 , 1249 cm" 1 , 932 cm" 1 
Mw 512 
Mw/Mn 1 . 16 
[0 03 5] Example 14 

Bis (pentamethylcyclopentadienyl) (bis (trimethylsilyl) methyl) 
neodymium (0.05 mmol) and benzene (2 ml) were fed to a stainless 
steel autoclave (provided with a 37 ml glass insert) in a 
nitrogen atmosphere, and methylsilane (0.9 g) was injected. A 
reaction was carried out at room temperature for 3 . 5 days . The 
solvent and the low-boiling point products were removed under 
a reduced pressure (room temperature, 0.01 mmHg) to obtain 281 
mg of a viscous oily polysilane. 
IR (neat) 2114 cm" 1 , 1249 cm" 1 , 932 cm" 1 
Mw 541 
Mw/Mn 1.28 
[0036] Example 15 

Bis (pentamethylcyclopentadienyl) (bis (trimethylsilyl) methyl) 
neodymium (0.01 mmol) and 1 , 4 -bis ( silyl ) benzene (3.32 mmol) 
were reacted with each other at 100 °C in a nitrogen atmosphere 
for 2 days. An insoluble polysilane was obtained 
quantitatively . 

IR (nujol) 2120 cm" 1 , 915 cm" 1 
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[ r iVi^rt2] 7>vyf KMW*^ hit' «A ( I ) .1; 
fcrt(ii)-e/c4'Aii^>ftW I / - f l , " i i f r>f*-e*. 

C p* Ln R ( 1 ) 

C p L n (II) 

(A'K (' p' |.L-> 'y-;:!..--./^.t/;.|.Lif : (/j|C( io 
*f*&, L n > '/ / i V'{\>M^l\ Ln I. Mi 

V 'J ^i*., --1.--W L 'Vis, < yv/U L'VA(/) 0 ^</>l 

Jl/p Kl.t**\ 1 fiili(/»f!t»iA,t/:'(l l filii</>-> 'J 

[0001] 

[0 0 0 2] 

h\ Wurtz WMfi)*)&Wtf>*£&Z-h\Cb'>Xft)&$ 

ffi^^Kk Lcn&mznw, L^h±&-rz 

[0 0 0 3] -ftlCjtfU ftiff, o^W, ^'Jy 1 ) 
i*, /u-r-^jU, /^v^ix, 3/</uK 

(^'Jx.(i1#W¥ 1 - 1 9 8 6 3 1 ; Chemistry Letters 
f£l989*£, 83 M;ACS Symposium Series 3 6 0t 8 9 
H, 1 9 8 8^ 7* y#{fr^£«fT) o L*>U * 

9, I*Wlc*a"T'<#»jfijSfei:Ht^x.*l\ iff 
> fi£ ft if < '>»(z>sj£ (c pg 6 tit i ^ o 

[0 0 0 4] 



ttlHM' r> :i v 7 8 r> 

<> 

[ 0 0 0 fi ] 

l$m*:Mikr PJ41 |-.,fi!»8IMv> 

[oo oh] -ettttt. 1 - 1 oiliM-ji ^ •>> y / y 

KW'r^^^'lMl'^W. 1 ' L C(l"/> V 7 i K/l^ (/> V 

is, fv'J'VA, :'•-!'[:' •// h' 'J :- 'Vis, v'/ULf 

'Vis, yXViiy'VA^ ; >>A, :r. fl L'" r > is , 7 U 

'Vis, y v" L' r V is , /U >-;- 'Vis) (/) -j i 'j/juMJj(.f4i 

> , t >i" x , v 'J 'Vis, Y y v- LT 'V is , /u 7- ■/■ 'V 

[0 0 0 7] ^*W!"C«W;i: L'Cji]lH- J K^v>^ / Y 

rv/u^V/i, ry— /u, r/u^-/u ■> y /u, ry— /u->u 
vJ"UV^>, MJx> > r h : ;xv, > '/ 

t ' x-'t- > , •> ^V M |> 'J :n > , x ^ i / -/- h v > , 7' 'J 

;u, r/u=i + x, r y — /uvj A'-x, r/u + /u-/-5j\ ry 

/^xv^y, r /u^r/ur y — /Ms x v y >, r/u^/u 
Y yyr.i K, r y— /u-f y^rn |>\ -r/u^SrJU 

-f f L X I ^ fc fc tl^-T 5 a «r ic W i L I >fidf/: IT 
tt/K*. T/u^r/u (4fiL<iiK»Si-i ocor 
ffiJx.(±V^/K h y yf/^> y /u^-f/u, tr 

[0 0 0 8] *«w-ett«EfcLTfflv^ti5^ll»fta) 
LTIiTIB-tt* (I) *fcli(II)-e**tt5fc 

Cp'=LnR ( I ) 

C p\ L n (II) 
[0 0 0 9] (ft****, Cp* fiv'^D^V^^^ 

JS, Ln (if-^yrVA, a-nt^^ >f yf/Utfi) 

[o o i o] ±iB-«s: ( i ) icfc^TR-e^sns 
yf/kvy/Mf/K tr* (hy^f/k>y/y) 
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5 0 (HI), (IV)*fctt (V) 

[0011] *«WCfflt^n5fc Kn v^>Ste> T* 

R' R S i H= (HI) 
H R ' R" S i - (A) „ -Si R R H (IV) 
R S i -B- S i R 2 H, (V) 



r 1 , R" , R , R 14, Apyyj 

[0 0 12] (HI), (IV)*fcli (V) iCo^T 

£9!£L<I&W"f5<^ r\ r" , R J . R 4 

T^^ixS^Dyy^ft^iIt LTf4F, CU Br, 

LTI4^#»l~l O^T/u^/uS, f^Jx. 
tf^fvU, :*fvK 7nt c /K i-7 s nt c /K 

00*1(4-7 i --ty^/u, P-NIJ/U, ^r(Oftfe-< 

tiy'j LTf4, SiMe-., SiHMe, S 

i HP htfmf htl, ^\ B-?&t>&tlZ>2m<7>#tik 20 

[0 0 13] ;wi9^tKpy7>SilT, 
Clir^t Fny7>, ^f/^/7>, 

7>\ yxf;l/-/7 v/7x^/I/y7 ^^r^ t K 
nxv^> x 1, 2-y7x^/Uyy7>, 1, 2 — 
^f/py'>7>> 1, 4-tfx (v-'j/U) -<>-tf>^§r i 
*if5rt^t#, JfiKiir h7t Kny7>, / 30 
f/k/7/, n-^y/^/7> N 7i^y7>, ^ lit 1 ] 

Kpyy7>, 1, (v^y/L-) -<>-tr>^ 

R z 
1 

— (-S i-Hi R 4 



y ^>^J#KJ£f4«^ fc 

[0 0 14] Si^fiff(4ii^-5 0 o C^^3 0 0°C, 
* L< (4 2 0°C^(b 2 0 0°C, i «9$?£ L< [4 2 0°C^ 
«b 1 6 or-CfoSo 

[0 0 15] S)Jl±^iiMx.li\ ffif$60t Fpy7>T 
Jiff IE, Slft^t KDi/7>t'lilSilE-l o 0%J±<n 

[0 0 16] EJ£KIRL"Ctt* flfJSEli^i" LfciK*-Cli 
rvK f F7t Kn77>, i/^r^r^->^(D^- — 

[0 0 17] ttjKt LT^mifd£JB^f4, t Kny7 
>1^K:»IT0. 0 0 0 1 ^0. ffJl 
<J40. 00y^0. 0 5^/uS*(7)fiffll^tbti5o 
[0018] sa:*3&^fi»^{t^» 

[0 0 19] *«W*ife-C^(bti53«y ->9>»4TIB 
(A) *3j:tf/*fctt (B) "C*t?*n5*ii*r 

[0 0 2 0] 
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( A) 

[0 0 2 1 ] (*C4\ r' ~R l 14**, ^p^, * 40 

U4V^!fiL<2gngl 00 ) 0 0 0tfc5 o ) 
[0 0 2 2] * c y v'7>(4i(5^*X*fc5S»* H\ 

[0 0 2 3] £/i* c y i/7>34S±Eil[«IS (A) irS#c 
S (B) w«^1fc^i3n*t#tWciin#Sr»Bli-5 

[0 0 2 4] 50 



(B) 

-c#y '>7>SS:»5: t^~e#, ^xnW;ijS(4# 

[0 0 2 5] 

[0 0 2 6] 1 

y ^/kyy^) ^-^/U) ^v^A (0. 0 2 6mmol) 



(/)/ T ; ./L > / > (1. {)„,!, H . 0 -I mitm I ) tHiik t ' ft * 

M'KWA V\ « o r c : 2 iiHH'h /-., W*i?;<» ' . - H 
•> v>AUm»A'l .MtW4-WcM : 1 < 3 o (\ r> 

mmllK) , 4|--?R , l'tt.tl-t/>,rtil^Ji U > /> e<tr,/,rtl|:|)-^ (H 

2 () HK ) tw/'., «k*4i/- >n y > > ^WHiiu-w ia: 

I K (ni'fi t ) 2 104c in ' ( v ,h ) 

!) 1 H c m ' ( A . ., ) 

[00 2 7| />,.! , u v . „ (/)Ahsorbancclt 0 . . r ) I 
II-NMK (CIX'l. ) 6 (i.fiH.O (br, m, I'll ) , :i.K5. 10 

3 (br,m,Sill ) . |» h , u S i II (/>tt'y>Jt#J 5 „ l-AH MS 

Wt- '/ 4:^ K(Cj"<-)* n m/c(relat ivc intensity) 478 
(Ph. Si., II, 8) , 449 (Hi, Si. II, 18) , 421 (Phi Si ill, I 
5), 373 (Ph. Si. II. ,20), 343 (Ph.Su.27) , 315(Ph.S* 
Ml 

•mm *fi= 



(i) ttlHIfri :\ 2 7 h n 

o 

i .,20) , 287 (Ph. Si .20) , 2(ili (PhSi.,18), 2f>9 
(Ph. Si, loo) ,. f-tfj',) r W ((MM ) (> 0 0 
[0 0 2 S] 'JL'WifVi] 2 

l: Kn l:" x (--> V / -/-/i > '/ w- V wu) M 
/A ((). Olmmol) / t . ./I > V > (|. Ommol) 

->i ■> v > *fm»A' / i-jiic*A.-»*n-: p "^i&a-j c , u u 

X.n (3 0X\ r>mmllK) , 'Jl;-tef*<J 1 .VM«(/)1*f|: 

* /:-.,. 

(0 0 2 9] 'JUifcfflj:! - 7 

L X ('^^/f/ly^l/'^V/.T.rjH (tTX ( i> 
'J ^ 7vU •> ij /U) ^r-/u) M^-A (0. Olmmol) h 
V:r::/lyv> (1. Oml, 8. 0 4 mmo 1 ) 

[ o o 3 o ] 

'kMtf* Mw Mw/M n 



3 --fcrU, l 5ii 

4 8 0"C\ 2 [1 

5 1 0 O'C, 2 [1 

6 1 3 Ot, 2 II 

7 130 C 2|l-?;(/)f&160 C 711 

Uflfcffll 8 - 9 

> (lml, 6. 1 Hramol) SrJIJ^T * 2 cO^ftTW^ S % 
£2 



o i 1 

gum 
gum 
s o 1 
s o 1 



5 2 0 

7 8 0 

9 9 0 

16 0 0 

4 8 3 0 



1 . 
1 . 
1 . 
1 . 
3. 



2 6 

3 7 
5 4 
9 1 
0 9 



*"»;^9>**i?l*WlcWfc n FD-MSIl, 2-5 
[0 0 3 1 ] 



Mw/M n 



8 8 0°C, 2 H oil 

9 1 6 0°C, 1 3 H oil 

[0 0 0 0] SJfeflflJ 1 0 

^r>l/XRt-h^-7' (3 7ml#7*>r b 

^ (3. 1 5mg, 0. 0 5mmol) , ^<>if> (2ml) £ 
A*ls f h7t Koy7>2. Og (6 3mmol) £3 1 
SUEEEAU 10 0t«t3. 5 0P«Jtt o 40 
»IJtftt/iB:»jft*S:«EETlc|**L 0. ImmH 

g) , #y *>9^*fe»*Srl 9 4ig)»ft B 
I R(nujol) 2 1 0 4 cm"' , 8 9 7 cm' , 8 5 5 cm"' , 
6 7 1 cm 

[0 0 3 2] *Jfe^J 1 1 
^f>^Xlt-F^-7' (3 7ml^7^>T K 

A (0. 0 5mmol) , -<>if> (2ml) ?rAtl, 
tKP^>7>S:l. 2gJEEALfc 0 10 0°Ct2Bi 50 



5 3 0 

9 5 0 1.25 

L (^}fl, 0. OlmmHg) , ^^/7>, *fe^**6 
9 3mg^fc 0 

I R (nu jol) ,2108 cm ' ,8 9 7 cm' , 8 5 7c 
m , 6 6 5 cm 
[0 0 3 3] 1 2 

xr>uxit-F^^7' (3 7ml^yX-f h 
ft) (-^*#HaT, tr^ {s<>9 **>i'*/9xi'<>9 

A (0. 0 5mmol) N -<>1f> (2ml) ?rA^ N ^ ^/U- 
->7> (l. Og ) EAlf: 0 lOO°Ct2 0glJ^ 

fc 0 smat/fi^ttSrMttETi-iftiL (^?a, o. 1 

mmHg) , #yv/9^^<O«feft*S:6 0 4Bg»fc o 

I R (nujol ) 2 0 8 0cm"' ,1 2 4 5cm"' , 9 3 0cm 

-i 

[0 0 3 4] mi&M 1 3 

Y9 7 (3 7ml^7X^>f-h 



(5) 

7 

(fx ( h y ^ ^ /u-> y /P) y fvp) *Hri? 
A (0. 0 5mmol) , -<>if> (2ral) £AtU ^ f"^ 
(1. lg) EALf:„ 5 Ot-C'2 BISKtt>£-tir 
fc„ &&&UH£»;£&£«IETl;:|$±L 0. 1 

mmHg) , ttffl&ttttftt LT^'J '/7>2 6 7mg#fc 0 
I R (neat) 2 1 1 6cm' ,1 2 4 9cm' , 9 3 2c 

-1 

m , 

Mw 5 1 2 

Mw/Mn 1.16 10 

[0035] mmm 1 4 

ft) i:I*#IIT, bfx Hy^^f/k>^p^>^ 
v^^/w) (if* (F'J^f^yy/u) *?vu) *Jri> 
(0. 0 5mmol) , (2ml) SrAtU 



W^¥5-3 2 7 8 5 

8 

(o. 9 g ) ffALt sax- 3. sarasic* 

^&m£«^^«ffiT(c|^±L (SSL o. 

lmmHg) , #y is7><D*MtmW:VQ% 2 8 lBgHfc 0 

I R (neat) 2 1 1 4cm' ,1 2 4 9cm"' , 9 3 2c 

-i 

m » 

Mw 5 4 1 

Mw/Mn 1. 2 8 

[0036] %mn 1 5 

tf* H>^f/^/^^>^y^^) (If* (h 
>; ^/l^> U /U) ^^/U) ttisJ* (0. Olmmol) t 
1, 4 -If* (v^'j/U) -<>if> (3. 3 2mmol) 
*«HMFX1 0 0°C2 BMKJE£tffco y 

I R (nujol ) 2 1 2 0 cm ' , 9 1 5 cm 1 . 



